In this work we analyze the parameter λ 9 belonging to the 3-3-1 model and show that it is related to the mass of the doubly charged Higgs, the vacuum expectation values (VEV) v η , v χ and the dimensional parameter f of the model. This relation is shown to bring important new information concerning the signals for the doubly charged Higgs particle.
while for the heavy quark masses we have respectively m J 1 , m J 2 , m J 3 ∝ v χ . The parameters From the above inequality it follows that the parameter λ 9 must be negative, since f ≤ 0 (see Ref. [1] ). Therefore, the values of λ 9 must lie in the region −3 < λ 9 < 0.
An analysis of Eq. (2) also shows that the lowest values for λ 9 and f , such to produce values for m H ±± in between 100 GeV and 200 GeV, are λ 9 = −4.50 × 10 −3 , f = −0.23 GeV and λ 9 = −1.80 × 10 −2 , f = −0.92, that is, by decreasing the value of λ 9 we increase the value of m H ±± with negative f .
On the other hand, the values for the parameters λ 5 and λ 6 lead to the constraint v η > 40.5 GeV, which can be seen as following from the relation (6). Figure 6 shows the cross section for the process pp → H ++ H −− , which is given in Ref.
[1], for the same values of λ ′ s considered above, except for the λ 9 , which we put λ 9 = −0.5 and the VEV v χ = 1000 GeV, with other particles masses as given in the tables below (in GeV) ,
148.9 875 2000 874 1017.2 2000 0 347.9 1018.9 467.5 464 1707.6 1000 1410 1410
for v χ = 1500 we will have
223.3 1312.5 3000 874 1525.8 3000 0 347.9 1512.6 694.1 691.8 2561.3 1500 2115 2115
and for v χ = 1700 we will have consequently
253.1 1487.5 3400 874 1729.2 3400 0 347.9 1711.1 785.2 783.1 2902.8 1700 2397 2397
We have chosen v χ = 1700 GeV because it is constraint by the mass of the m Z ′ = (0.5 − 3)
TeV, which is proportional to the VEV v χ [4, 5] In our numerical anlysis we have not considered the contribution of gluon-gluon fusion because it is smaller at the very least in four orders of magnitude, when compared with Drell-Yan. Considering that the expected integrated luminosity for the LHC will be of order of 3 × 10 5 pb −1 /yr then the statistics give a total of ≃ 1.5 × 10 6 events per year for Drell-Yan, if we take the mass of the Higgs boson M H ± = 500 GeV and v χ = 1500 GeV.
Considering that the signal for H ± production will be e − P − and e + P + and taking into account that the branching ratios for both particles would be B(H −− → e − P − ) = 3.6% and we will have a total of ∝ 1.5 × 10 3 events for Drell-Yan.
In Fig. 7 we show the cross section for the process pp → H ++ H −− , for v χ = 1000 GeV and for the same parameters considered in the previous paragraph, except for λ 9 = −2.5, in which case the masses are given by (in GeV)
for v χ = 1500 GeV we have
and for v χ = 1700 GeV we obtain
In this case the statistics give a total of ≃ 1.6 × 10 6 events per year for Drell-Yan, if we take the mass of the Higgs boson M H ± = 500 GeV and v χ = 1500 GeV. Considering that the signal for H ± production will be e − P − and e + P + and taking into account that the branching ratios for both particles would be B(H −− → e − P − ) = 3.6% and B(H ++ → e + P + ) = 96.4%, B(H −− → e − P − ) = 0.8% and B(H ++ → e + P + ) = 22%, we will have a total of ∝ 1.5 × 10 3 events for Drell-Yan. So from this analysis we conclude that varying the value of λ 9 from −3 < λ 9 < 0, where in our case we choose λ 9 = −0.5 and λ 9 = −2.5, and choosing the same signals, we obtain results nearly equal and only changes the number of particles that can participate in any process. Then we can conclude that we will have a very striking signal, the double-charged Higgs boson will deposit four times the ionization energy than the characteristic single-charged particle, that is, if we see this signal we will not only be seeing the double charged Higgs but also the heavy leptons. The main background for this signal, 
